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(57) Abstract

Expandable tubing, as utilised in downhole applications in the oil and gas exploration and extraction industrics, comprises tubing
having a2 multiplicity of overlapping longitudinally extending siots (20), the slots being wider at one or both end partions. Convenlently.
the slot ends are widened by the provision of short transverse slots (22), to provide the slots with a "dog bonc™ appearance.
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EXPANDABLE TUBING

This invention relates to expandable tubing comprising
tubing have a multiplicity of overlapping leongitudinally
extending slots therein. In particular, but not
exclusively, the invention relates to expandable tubing as
utilised in downhole applications in the o0il and gas
exploration and extraction industries, such as the tubing
sold under the EST trademark by the applicants.

W093\25800 (Shell Internationale Research) discloses
a tubing comprising lengths of tube which have been
machined to create a large number of overlapping
longitudinal slots. The tube may be expanded radially
outwardly by running a mandrel through the tubing.

The magnitude of the force necessary to expand the
tubing is related to the number of slots in the tubing,
that is the fewer the number of slots the greater the
expanding force. Further, expandable tubing provided with
relatively few slots is more prone to fracture and
catastrophic failure of the tubing during expansion.
However, forming a large number of slots in a section of
tubing weakens the tubing ana renders the tubing more
susceptible to damage during handling and running into the
borehole.

It is among the objectives of embodiments of the
present invention to obviate or mitigate these
difficulties.

According to the present invention there is provided




10

15

20

25

WO 98/26152 PCT/GBY7/03450

2
expandable tubing comprising tubing having a multiplicitcy
of overlapping longitudinally extending slots therein, at
least some of the slots being wider at one or both slct end
portions. -

Surprisingly, it has been found that increasing the
width of the slot ends, without increasing the width of the
remainder of the slot, reduces the fo;ce required to expand
the tubing without reducing the strength of the tubing to
any significant degree. ‘Without wishing toc be bound by
theory, it is believed that the force necessary toc expand
a section of tubing is a function of the width of the
"finger" between adjacent overlapping slots; by enlarging
the slot ends, the effective width of the finger is reduced
to the circumferential spacing between the adjacent
enlarged slot ends.

Preferably, each slot is wider at both ends.

Preferably also, a majority of the slots in the tubing
are wider at one cor both end portions.

Preferably also, the wider slot end portions are
symmetrical about the respective longitudinal slot axis.
Conveniently, the slot end portions are widened by
provision of transverse slots at the slot ends, although
other slot or recess forms, such as round holes, at or
adijacent the slot ends, may be utilised. Such widening of
the slot ends provides slots with a "dog bone" appearance.

As used herein, the term slot is intended to encompass
any cutting, méchining or weakening of the tubing intended

to facilitate radial expansion, including slots which
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3
extend only partially through the tubing and which permit
the remaining thinned sections to fracture or extend.

This and other aspects of the present invention will
now be described, by way of example, with reference to thé
accompanying drawings, in which:

Figure 1 is a sectional view of a length of prior art
expandabie tubing, shown in an expanded configuration;

Figure 2 is a sectional view on line 2 - 2 of Figure
1 and also shows the prior art tubing in unexpanded
configuration; and

Figure 3 is a view of a portion of the wall of
expandable tubing in accordance with a preferred embodiment
of the present invention. |

Reference is first made to Figures 1 and 2 of the
drawings, which illustrate a length of conventional
expandable slotted tubing 10. In its initially unexpanded
configuration, the tubing 10 is simply a length of pipe in
whick a series of longitudinal slots 12 have been machined
(shown as tube 10a with slots l2a in Figure 2). Applying
radially outward force to the tubing wall, for example by
passing a mandrel through the tubing, causes the tube to
expand such that the slots 12a become diamond-shaped
openings 12b, as described in WO93\25800.

Reference is now made to Figure 3 of the drawings,
which illustrates a section of tubing wall in accordance
with a preferred embodiment of the present invention. The
tubing wall defines a series of longitudinal slots 20, each

having shortexr transverse slots 22 at the ends thereof. 1In
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this particular example the slots 20 are 115 mm long,
whereas the transverse slots 22 are 8 mm long. The area of
tubing between adjacent overlapping slots is known as a
finger 24, whereas the areas between the ends of aligned
5  slots 20, which areas are generally subject to negligible

deformation during expansion, are known as nodes 26.
Testing has revealed that the magnitude of force
necessary to expand a sectien of tubing is related to the
width of the fingers 24 between the overlapping slot ends.
10 in the example illustrated in Figure 3, if the transverse
slots 22 were not provided, the finger width between the
slots 20 would be 11 mm. However, the provision of the
transverse slots 22 reduces the effective width of the
fingers 24 to only 4 mm, substantially reducing the
15 magnitude of force which is necessary to expand the tubing.
Surprisingly, it has been found that providing such
transverse slots does not result in a significant decrease

in the strength of the slotted tubing.

It will be clear to those of skill in the art that the
20 above-described embodiment is merely exemplary of the
present invention, and that modifications and improvements
may be made thereto without departing from the scope of the

invention.




10

15

. WO 9826152 PCT/GBI7/03450

CLAIMS

1. Expandable tubing comprising tubing having a"
‘multiplicity of overllipping longitudinally extending slots
therein, at least some of the slots being wider at one or

both slot end portions.

2. The tubing of claim 1, wherein each slot is wider at
both ends.
3. The tubing of claim 1 or 2, wherein a majority of the

slots in the tubing are wider at least one end portion.

4. The tubing of claim 1, 2 or 3, wherein the wider slot
end portions are symmetrical about the ©respective

longitudinal slot axis.

5. The tubing of any of the preceding claims wherein the
wider slot end portions include transverse slots at the

slot ends.
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FIG.1
(PRIOR ART)

FIG.2
(PRIOR ART)
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